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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1] Modified natural rubber, wherein it is the natural rubber by which property modification 
was carried out and protein in this natural rubber is 0.10 or less weight % in nitrogen content. 
[Claim 2]Modified natural rubber, wherein it is the natural rubber by which property modification 
was carried out and protein in this natural rubber is 0.05 or less weight % in nitrogen content. 
[Claim 3]Modified natural rubber, wherein it is the natural rubber by which property modification 
was carried out and protein in this natural rubber is 0.02 or less weight % in nitrogen content. 
[Claim 4]Modified natural rubber which is the natural rubber by which property modification 
was carried out, and is characterized by removing protein in this natural rubber to a grade 
absorption of 3280 cm" 1 is not accepted to be in an infrared absorption spectrum. 
[Claim 5]Graft copolymerization natural rubber to which it is the natural rubber which carried 
out the graft copolymerization of the organic compound which has an unsaturated bond, and 
protein in this natural rubber is characterized by being 0.10 or less weight % in nitrogen 
content. 

[Claim 6]Graft copolymerization natural rubber, wherein it is the natural rubber by which 
epoxidation was carried out and protein in this natural rubber is 0.10 or less weight % in 
nitrogen content. 

[Claim 7]A manufacturing method of modified natural rubber characterized by reforming this 
natural rubber after removing protein in natural rubber latex until it becomes 0.10 or less 
weight % in nitrogen content. 

[Claim 8]A manufacturing method of graft copolymerization natural rubber carrying out the graft 
copolymerization of the organic compound which has an unsaturated bond to this natural 
rubber after removing protein in natural rubber latex until it becomes 0.10 or less weight % in 
nitrogen content. 

[Claim 9]A manufacturing method of epoxidation natural rubber characterized by carrying out 
epoxidation of this natural rubber after removing protein in natural rubber latex until it becomes 
0.10 or less weight % in nitrogen content. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to modified natural rubber using the deproteinized 
natural rubber which does not contain protein substantially, and a manufacturing method for 
the same. 
[0002] 

[Description of the Prior Art]Conventionally, natural rubber is broadly used from industrial 
goods, such as a tire for cars, a belt, and adhesives, even to household articles, such as a 
glove, natural rubber has the mechanical property outstanding as vulcanized rubber, and also 
has the crude rubber hardness (green strength) which was markedly alike and was excellent 
as compared with synthetic rubber. Therefore, natural rubber is excellent in kneading, 
sheeting, and the workability in various forming cycles. Since the gel strength at the time of 
coagulation is large also in latex, and coat shaping is easy, manufacture supply has been 
carried out as various products, such as a condom, surgical gloves, and various catheters. 
[0003] However, natural rubber cannot compete with the synthetic rubber which has special 
character like nitrile rubber to excel in isobutylene-isoprene rubber which is excellent in gas 
permeability, or oil resistance. Therefore, with the characteristics held which were excellent in 
the mechanical property which natural rubber has, film forming ability, etc., in order to give 
other rubber property, property modification of natural rubber has been performed. As property 
modification, the graft copolymerization of the organic compound which has an unsaturated 
bond, epoxidation, etc. are known. Methyl methacrylate, styrene, acrylonitrile, etc. are used for 
the graft copolymerization of the organic compound which has an unsaturated bond as a 
monomer. 

What carried out the graft copolymerization of the methyl methacrylate to especially natural 
rubber is marketed as "MG latex." 

[0004]Although such property modification to natural rubber is generally performed by the latex 
state stable with the surface active agent triggered by cost, the ease of handling, etc., the 
inside of solid rubber and a rubber solution is also performed by the case. However, in usual 
natural rubber latex, about 5% of non-rubber compositions, such as protein, exist. About 3% of 
non-rubber composition exists also in commercial concentrated latex. Therefore, it becomes a 
cause by which these non-rubber compositions, especially protein check the property 
modification of natural rubber, and in the case of graft copolymerization, a graft rate and graft 
efficiency fall, and there is a problem that a high modification effect is not acquired in it, for 
example. 

[0005]lt was reported by the U.S. that a patient, on the other hand, causes dyspnea and 
anaphylaxis Mr. condition (a vascular edema, hives, collapse, cyanosis, etc.) recently owing to 
medical supplies which use natural rubber products, such as a mask for surgical gloves, 
various catheters, and anesthesia. When a woman with a previous illness of allergy uses the 
home latex gloves built with natural rubber, the case of the pain of a hand, hives, and the 
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vascular edema around an eye having appeared is also reported. 

[0006]As the cause, it is surmised that it is the protein in natural rubber. Therefore, removing 
the amount of protein in natural rubber products is called for. Such a problem may be 
produced also not only in natural rubber products but in the modified rubber which reformed 
this. Natural rubber had a fault referred to as that a material attribute is not stabilized by the 
difference between an origin peculiar to a natural product, production time, etc. Since it is a 
non-rubber composition, by removing a non-rubber composition, the instability of vulcanization 
characteristics of being the cause is lost, it serves as synthetic rubber and raw material rubber 
where quality was stabilized similarly, and is useful for the improvement in precision of the 
machinery characteristics of modified natural rubber. 

[0007]As natural rubber which deproteinized, the crepe H, the crepe G, crepe CD, etc. are 
actually marketed, general - the protein content of natural rubber - usually -- kale -- it has 
been expressed with 6.3 times the amount of the nitrogen content determined by the DARU 
method. According to the place which this invention persons investigated, the nitrogen content 
of fresh natural rubber latex (field latex) is about 0.3 weight % or more in commercial refining 
latex and crude rubber (smoked sheet rubber) about 0.5 to 0.8weight %. Although protein 
content is falling sharply, [ conventional deproteinized natural rubber] Crepe CD with least 
protein content of deprotein could not raise efficiency of property modification, either rather 
than nitrogen content was about 0.11 weight % and was [ therefore ] perfect, and it was a 
material insufficient also as a measure against allergy. 

[0008]The main purpose of this invention is efficient and is providing modified natural rubber by 
which property modification was carried out, and a manufacturing method for the same. Other 
purposes of this invention are to provide modified natural rubber which does not cause allergy, 
and a manufacturing method for the same. 
[0009] 

[Means for Solving the Problem and its Function]Modified natural rubber of this invention for 
attaining above-mentioned SUBJECT reforms natural rubber from which protein in natural 
rubber was removed to 0.10 or less weight % in nitrogen content. After a manufacturing 
method of modified natural rubber of this invention removes protein in natural rubber latex until 
it will be 0.10 or less weight % in nitrogen content, it reforms this natural rubber. 
[0010]Thus, when nitrogen content uses natural rubber deproteinized to 0.10 or less weight %, 
it becomes possible to perform property modification of natural rubber efficiently, and a high 
modification effect is acquired, what carried out the graft copolymerization of the organic 
compound which has an unsaturated bond to natural rubber which carried out deprotein as 
mentioned above, and ** which performed epoxidation are contained in modified natural rubber 
of this invention. 

[001 1]As for natural rubber to reform, it is more preferred that the amount of protein is 0.05 or 
less weight % in nitrogen content, and especially its 0.02 or less weight % is preferred. 
Generally, as for natural rubber, it is known that molecular weight is a mixture of the amount 
component of polymers of 1 million-2,500,000 and a low molecular weight constituent of 
100,000-200,000, respectively. It is guessed that the amount component of polymers is what a 
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low molecular weight constituent combined mutually and branched via an abnormal group 
(mainly peptide molecule) contained in natural rubber. A nitrogen content is 0.014% when 
molecular weight of low-molecular-weight rubber considered to have generated by an original 
biosynthesis is temporarily set to 100,000, and one molecule (atomic weight 14), i.e., a 
nitrogen atom, carries out [ a peptide molecule by which it is placed between intermolecular 
association ] 1 atomic union to one molecule of this low-molecular-weight rubber. It is thought 
that nitrogen equivalent to this quantity remains without being removed. Therefore, 
unescapable, since about 0.02% or less of nitrogen content remains, natural rubber from which 
nitrogen content was removed to 0.02% or less of level is judged that protein is removed 
nearly completely. 

[0012]As for natural rubber by which deprotein was carried out nearly completely, in this 
invention, absorption of 3280 cm" 1 peculiar to polypeptide is not accepted in an infrared 
absorption spectrum. Therefore, in order to check more correctly that protein has been 
removed, adoption of analytical skills by an infrared absorption spectrum is desirable. As 
natural rubber in this invention by which deprotein was carried out, deproteinized natural 
rubber (Tokuganhei4-208754 and 4-208755) which these people proposed previously is 
raised. Such deproteinized natural rubber can be manufactured by a method of washing 
repeatedly with surface active agents, such as a method which adds a proteolytic enzyme or 
bacteria to latex and into which it is made to disassemble protein, or soap. What was 
manufactured by a method (Tokuganhei4-208756 - 4-208758) of processing simultaneous or 
one by one with a proteolytic enzyme and a surface active agent which these people proposed 
previously especially is used more suitably. 

[0013]Both commercial ammoniation latex and field latex can be used for latex used as a 
starting material for obtaining deproteinized natural rubber. Although it may not be limited but a 
thing of bacteria origin and any of thing yeast origin of mold origin may be sufficient especially 
as said proteolytic enzyme, in these, it is preferred to use protease of bacteria origin. 
[0014]As a surface active agent, an anionic surface active agent and/or a nonionic surfactant 
are usable, for example. There are surface active agents, such as a carboxylic acid system, a 
sulfonic acid system, a sulfate system, and a phosphoric ester system, in an anionic 
surfactant, for example. As a nonionic surfactant, a polyoxyalkylene ether system, a 
polyoxyalkylene ester system, a polyhydric alcohol fatty-acid-ester system, a sugar fatty-acid- 
ester system, an alkyl poly glycoside system, etc. are used suitably, for example. 
[0015]ln order to make protein in natural rubber latex disassemble with a proteolytic enzyme, it 
is good to add a proteolytic enzyme at about 10 to 0.001weight % of a rate to field latex or 
ammoniation latex. Although not limited especially as processing time by an enzyme, it is 
preferred to process about one week from several minutes. Latex may be agitated and 
standing may be sufficient as it. Temperature control may be performed if needed and there 
are 5 ** - 90 ** (20 ** - 60 **) preferably as a suitable temperature. If treatment temperature 
exceeds 90 **, at less than 5 **, a reaction of an enzyme will become difficult for deactivation 
of an enzyme to advance early. 

[001 6]A method of adding and centrifuging a surface active agent as a cleaning method of a 
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latex particle by a surface active agent to latex which completed enzyme treatment, for 
example can adopt suitably. In that case, it is appropriate for a surface active agent to add in 
0.001 to 10weight % of the range to latex. It can replace with centrifugal separation and a 
cleaning method which is made to condense a latex particle and is separated can also be 
adopted. Centrifugal separation does not have 1 time and what is necessary is just to perform 
it several times. When washing natural rubber, it can also use combining synthetic rubber or 
synthetic rubber latex. 

[001 7]A graft copolymer to which the graft copolymerization of the organic compound which 
has an unsaturated bond among modified natural rubbers in this invention was carried out 
adds an organic compound which has an unsaturated bond to latex of deproteinized natural 
rubber, and is obtained by adding a suitable polymerization initiator and making it react. As an 
organic compound which has an unsaturated bond, for example Methacrylic acid, acrylic acid, 
A monomer in which graft copolymerization, such as methacrylic acid and acrylic acid, such as 
methyl methacrylate, methyl acrylate, and 2-hydroxyethyl methacrylate, or a derivative of 
those, AKURIRONITORORU, vinyl acetate, styrene, acrylamide, and vinyl pyrrolidone, is 
possible is raised. After emulsifying an organic compound which adds an emulsifier into latex 
beforehand or has an unsaturated bond on the occasion of addition to latex of an organic 
compound which has an unsaturated bond, it adds to latex. Especially as an emulsifier, 
although not limited, a surface active agent of an Nonion system is used suitably. 
[0018]The amount of addition of an organic compound which has an unsaturated bond is 
usually ten to 50 weight section preferably five to 100 weight section to deproteinized-natural- 
rubber 100 weight section. When conversely less [ when the amount of addition of a vinyl 
monomer exceeds this range, generation of a homopolymer increases and graft efficiency 
falls, and ] than this range, the amount of grafts of an organic compound which has an 
unsaturated bond decreases, a modification effect becomes small, and neither is preferred. 
[0019]As a polymerization initiator, for example Benzoyl peroxide, hydrogen peroxide, cumene 
hydroperoxide, It is desirable when peroxide, such as tert-butyl hydroperoxide, di-tert-butyl 
peroxide, 2,2-azobisiso BUCHIROCHI tolyl, and potassium persulfate, being raised, and using 
especially a polymerization initiator of a redox system reduces polymerization temperature. In 
a polymerization initiator of this redox system, tetraethylenepentamine, mercaptans, acid 
sodium sulfite, a reducing metal ion, ascorbic acid, etc. are raised as a reducing agent 
combined with peroxide, for example. As a desirable example of combination in a 
polymerization initiator of a redox system, there are tert-butyl hydroperoxide, 
tetraethylenepentamine and hydrogen peroxide, Fe 2+ salt and K 2 S0 2 O g , NaHSOg, etc. 

[0020]as opposed to 100 mol of organic compounds in which the amount of addition of a 
polymerization initiator has an unsaturated bond -- 0.3-1 0-mol % -- it is 0.5-1 -mol % preferably. 
A graft copolymer is obtained by teaching these components to a reaction vessel and making a 
reaction perform at 30-80 ** for 2 to 10 hours. A thing of a latex state may be sufficient as 
natural rubber to be used and by which deprotein was carried out, and it may be a rubber 
solution and solid rubber. 

[0021][ a graft copolymer of deproteinized natural rubber obtained in this way ] A high graft rate 
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() [ a rate of weight of a monomer to weight of principal chain polymer which carried out graft 
polymerization ] [ say and ] Usually, since it has about 15 to 25%, and graft efficiency (a rate of 
weight of a monomer to total polymerization weight of a monomer which carried out graft 
polymerization is said, and it is usually about 40 to 60%), it excels in characteristics, such as 
an adhesive property, with hardness maintained, therefore can be used conveniently for uses, 
such as adhesion material. 

[0022]Epoxidation of deproteinized natural rubber in this invention is performed using organic 
peroxy acid, as organic peroxy acid -- perbenzoic acid, peracetic acid, performic acid, fault 
phthalic acid, fault propionic acid, trifluoro peracetic acid, and a fault - butanoic acid -- 
************ Although these organic peroxy acid may be directly added to latex, it is preferred to 
make it organic peroxy acid which added two ingredients which form organic peroxy acid to 
latex, and generated them make it react to natural rubber in latex. For example, what is 
necessary is just to add formic acid and hydrogen peroxide one by one, when making 
performic acid generate. What is necessary is to add glacial acetic acid and hydrogen peroxide 
one by one in the case of peracetic acid, and just to make them react to it. 
[0023]The amount of addition of organic peroxy acid is usually 20 to 70 weight section 
preferably ten to 100 weight section to deproteinized-natural-rubber 100 weight section. Also 
when adding two ingredients which generate organic peroxy acid, as organic peroxy acid to 
generate is within the limits of this, the amount of addition is adjusted. When the amount of 
addition of organic peroxy acid exceeds said range, a fall of physical properties becomes large 
by a side reaction etc., when conversely less than said range, a modification effect becomes 
small, and neither is preferred. 

[0024]lt is preferred to precede to add these organic peroxy acid or its reaction component to 
latex, to add emulsifiers, such as the Nonion system, to latex, and to keep pH of latex at about 
5-7 which is neutral vicinity, and to stabilize it. An epoxidation reaction is usually performed by 
making it react at temperature of 30-60 ** for 3 to 10 hours. 

[0025]Like said graft-izing, a thing of a latex state may be sufficient as deproteinized natural 
rubber to be used, and it can also be performed by a rubber solution or solid rubber. [ an 
epoxidation thing of deproteinized natural rubber obtained in this way ] Since it has a high 
epoxidation rate (a rate of change to an epoxy group of an unsaturated bond is said, and it is 
usually about 50 to 70%), it excels in characteristics, such as oil resistance and gas-proof 
permeability, with hardness maintained, therefore can be used conveniently for a use of a 
hose, an inner liner of a tire, etc. 
[0026] 

[Working example]Hereafter, a reference example and an embodiment are given and modified 
natural rubber of this invention is explained. 

as reference example 1 proteolytic enzyme -- the alcalase 2.0M of Novo Nordisk Bio-industry, 
and natural rubber latex - solid rubber of SOKUTEKKU (Malaysia) -- 60.2% per part of thing 
was used. 

[0027] 15 ml of natural rubber latex was diluted with 200 ml of distilled water, and it stabilized 
with 0.12% of naphthenic acid soda. Sodium dihydrogenphosphate was added and pH was 
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prepared to 9.2. The alcalase 2.0M was added to said dilution natural rubber latex, after 
making 10 ml of distilled water distribute 0.78 g. After readjusting pH to 9.2, it maintained at 37 
** for 24 hours. The "emulgen 810" (KAO CORPORATION trade name) which is the Nonion 
system surface active agent was added by 1% of concentration to latex which completed 
enzyme treatment, and it centrifuged for 30 minutes at 1 1 ,000 rpm. 200 ml of distilled water 
containing 1% of "emulgen 810" (above) was re-distributed, and a produced creamy cut was 
centrifuged again. After repeating this work 3 times, the specified quantity of dispersion liquid 
of cream was distributed to distilled water, and deprotein rubber latex was obtained. 
[0028]Cast deprotein rubber latex on the glass plate, it was made to dry at a room 
temperature, and the obtained film was dried at the bottom room temperature of a reduced 
pressure. The nitrogen content of the obtained film was analyzed by the RRIM examining 
method (Rubber Research Institute of Malaysia(1973).'SMR Bulletin No.7'). On the KBr disk, 
the infrared absorption spectrum fabricated the film and measured absorbance with the 
JASCO 5300 Fourier-transform infrared spectrometer. 

[0029]As a result, the nitrogen content of the obtained solid rubber was 0.008% or less, and 
although absorption of short chain peptide of 3320 cm" 1 or an amino acid existed, absorption 
of polymer polypeptide of 3280 cm" 1 was not able to be detected. 

Commercial high ammonia type latex of Guthrie (Malaysia) was used for reference example 2 
natural rubber latex. It was 62.0% by solid rubber. 

[0030]The above-mentioned natural rubber latex was diluted with 0.12% of naphthenic acid 
soda water solution so that the amount of solid rubber might become 10weight %. Added 
sodium dihydrogenphosphate, and pH was prepared to 9.2, and also the alcalase 2.0M was 
added at a 0.87-g rate to a part for the rubber 10g. After re-preparing pH to 9.2, it maintained 
at 37 ** for 24 hours. 

[0031]The 1% aqueous solution of the "emulgen 810" (above) which is the Nonion system 
surface active agent was added to the latex which completed enzyme treatment, rubber part 
concentration was adjusted to 8%, and it centrifuged for 30 minutes at 1 1,000 rpm. The 
produced creamy cut was distributed in the 1% aqueous solution of "the emulgen 
810" (above), and after adjusting so that rubber part concentration might be about 8%, it 
centrifuged again. Once repeating centrifugation operation furthermore, the obtained cream 
was distributed to distilled water and deprotein rubber latex of 60% of the solid rubber part was 
prepared. 

[0032]The nitrogen volume of the crude rubber obtained from this latex was 0.05%, and 
although absorption of 3320 cm" 1 existed in that infrared absorption spectrum, absorption of 
3280 cm" 1 was not accepted. 

The 1% aqueous solution of the "emulgen 810" (above) which is the Nonion system surface 
active agent was added to the latex which completed enzyme treatment like the reference 
example 3 reference example 2, rubber concentration was adjusted to 8%, and it centrifuged 
for 30 minutes at 1 1000 rpm. The obtained cream was distributed to distilled water and 
deprotein rubber latex of 60% of the solid rubber part was prepared. 
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[0033]The nitrogen volume of the crude rubber obtained from this latex was 0.1%, and 
although absorption of 3320 cm" 1 existed in that infrared absorption spectrum, absorption of 
3280 cm" 1 was not accepted. 

Embodiment 1 (manufacture of natural rubber which carried out graft copolymerization) 
Supplying 300 g of latex (60% of solid content) of the deproteinized natural rubber obtained by 
the reference example 1 to 4 mouth flask provided with the stirring rod, the tap funnel, the 
nitrogen introducing pipe, and the capacitor, and agitating slowly under a nitrogen atmosphere. 
0.92 g of the Nonion system emulsifiers (KAO CORPORATION "emulgen 930") which 
dissolved in 250 ml of distilled water were added at once. Next, 91.6 g of methyl methacrylate 
was added, it agitated violently for several seconds, and each medicine was mixed well. 
Subsequently, tert-[ which was melted in 50 ml of distilled water / polymerization initiator ] The 
butyl hydroperoxide 1.43g and 15.0 g of tetraethylenepentamine were added, and it was made 
to react at 30 ** for 3 hours. Since latex after a reaction was solidified, after light petroleum 
extracted, unreacted natural rubber, the homopolymer, and the graft copolymer were 
separated by extracting with 2:1 mixed solvents of acetone and methanol. These checked that 
it was independent in FT-IR and NMR, respectively. 

Embodiments 2-3 (manufacture of modified natural rubber which carried out graft 
copolymerization) 

The deprotein rubber latex (60% of solid content) obtained by deprotein rubber latex (60% of 
solid content) and the reference example 3 which were obtained by the reference example 2 
was used, respectively, and also the graft copolymer was obtained like Embodiment 1. 
The comparative example 1 (manufacture of natural rubber which carried out graft 
copolymerization) 

Latex of HA type which came to hand from Guthrie (Malaysia) was condensed to 60% by 
centrifugal separation after diluting to concentration 30%. Nitrogen content obtained by this 
used latex (61% of solid content) of natural rubber which is 0.16%, and also a graft copolymer 
was obtained like Embodiment 1. 

The comparative example 2 (manufacture of natural rubber which carried out graft 
copolymerization) 

Latex (61 % of solid content) of natural rubber whose nitrogen content is 0.34% which came to 
hand from Guthrie (Malaysia) was used, and also a graft copolymer was obtained like 
Embodiment 1. 

[0034]About a graft copolymer obtained by each embodiment and a comparative example, it 
asked for a graft rate and graft efficiency which evaluate a degree of polymerization with a 
following formula. 
[0035] 

[Mathematical formula 1] 

f77 b*£Lfc*y?-©fig (g) 

?77 f-^= X 1 0 0 

iftsKUv-oSS (g) 

?77 b^$= x 1 o a 

tyv-0il^ii (g) 
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[0036]A graft rate and graft efficiency which were obtained are shown in Table 1 with nitrogen 
content of each used natural rubber. 
[0037] 
[Table 1] 





m.mm cm) 
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0.008 


3 3. 4 


6 6. 2 


mmm2 


0.0 5 


3 2. 5 


6 5. 4 




0. 1 0 


2 6.5 


6 2. 7 




0. 1 6 


2 2. 4 


5 9. 1 


mm 2 


0. 3 4 


2 1.2 


5 9. 4 



[0038]Table 1 shows excelling in a graft rate and graft efficiency compared with a comparative 
example with high nitrogen content in the embodiment in which protein was reduced to 0.10% 
or less with nitrogen content. 

Embodiment 4 (manufacture of natural rubber by which epoxidation was carried out) 
300 g of latex (60% of solid content) of the deproteinized natural rubber obtained by the 
reference example 1 was supplied to 3 mouth flask provided with the stirring rod, the tap 
funnel, and the capacitor. Subsequently, it added, agitating slowly 5.4 g of the Nonion system 
emulsifiers (KAO CORPORATION "emulgen 106") which dissolved in 300 ml of distilled water. 
Next, acetic acid was added, pH was adjusted to neutrality, and 30.6 g of formic acid was 
added, heating and agitating at 40 **. Heated at 50 **, added 166.8 g of hydrogen peroxide 
(39% aqueous solution) in 20 minutes, it was made to react at a room temperature after that 
for 5 hours, and epoxidation rubber was obtained. 

Embodiments 5-6 (manufacture of natural rubber by which epoxidation was carried out) 
The deprotein rubber latex (60% of solid content) obtained by deprotein rubber latex (60% of 
solid content) and the reference example 3 which were obtained by the reference example 2 
was used, respectively, and also epoxidation rubber was obtained like Embodiment 4. 
Comparative example 3 (manufacture of natural rubber by which epoxidation was carried out) 
The latex (61% of solid content) of the natural rubber whose nitrogen content is 0.16% which 
came to hand from Guthrie (Malaysia) was used, and also epoxidation rubber was obtained 
like Embodiment 1. 

Comparative example 4 (manufacture of epoxidation rubber) 

The latex (61% of solid content) of the natural rubber whose nitrogen content is 0.34% which 
came to hand from Guthrie (Malaysia) was used, and also epoxidation rubber was obtained 
like Embodiment 1. 

[0039]The epoxidation rate of the epoxidation rubber obtained by each embodiment and a 
comparative example was measured using FT-IR and 13 C-NMR. Measurement. [ Chemical 
Demonstration of the Randomness of Epoxidized Natural Rubber, Br.Polym.J. 1984, 16, 134 
(Daveyet al.) ] Therefore, in order to carry out and to measure a rate of reaction, the 
epoxidation rate of the double bond 3 hours after was measured. The result is shown in Table 
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[0041]Table 2 shows that an epoxidation rate is high compared with a comparative example 
with high nitrogen content in the embodiment in which protein was reduced to 0.10% or less 
with nitrogen content. 
[0042] 

[Effect of the lnvention]Since according to modified natural rubber of this invention, and a 
manufacturing method for the same protein uses 0.10 or less weight % of natural rubber with 
nitrogen content and property modification, such as graft copolymerization and epoxidation, is 
performed, it is effective in the modification effect which has high property modification 
efficiency, therefore was excellent being acquired. Since protein is removed substantially, the 
modified natural rubber of this invention is useful also as a measure against allergy. 



[Translation done.] 
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